Stabilization by the 30S ribosomal subunit of the interaction of 50S subunits with elongation factor G and guanine nucleotide.
The role of the 30S ribosomal subunit in the formation of the complex ribosome-guanine nucleotide-elongation factor G (EF-G) has been examined in a great variety of experimental conditions. Our results show that at a large molar excess of EF-G or high concentrations of GTP or GDP, 50S ribosomal subunits are as active alone as with 30S subunits in the formation of the complex, while at lower concentrations of nucleotide or lower amounts of EF-G, addition of the 30S subunit stimulates greatly the reaction. The presence of the 30S ribosomal subunit can also moderate the inhibition of the 50S subunit activity that occurs by increasing moderately the concentrations of K+ and NH4+, and extends upward the concentration range of these monovalent cations in which complex formation is at maximum. The Mg2+ requirement for complex formation with the 50S subunit appears to be slightly less than that needed for association of the 30S and 50S ribosomal subunits. Measurement of the reaction rate constants of the complex formation shows that the 30S ribosomal subunit has only little effect on the initial association of EF-G and guanine nucleotide with the 50S subunit; but once this complex is formed, the 30S subunit increases its stability from 10- to 18-fold. It is concluded that stabilization of the interaction between EF-G and ribosome is a major function of the 30S subunit in the ribosome-EF-G GTPase reaction.